A primary culture system of adult rat heart cells for the study of toxicologic agents.
Tricyclic antidepressants (TCAs) are currently used in the treatment of mental depression and nocturnal enuresis. Clinically, these drugs are useful; however, cardiotoxicity can occur even with therapeutic dosages. For example, TCAs are known to alter myocardial function, induce arrhythmias, and produce heart block in individuals with a normal cardiovascular history. The present study was undertaken to establish a culture system of spontaneously contracting adult primary myocardial cells for toxicologic testing and to examine their contractility, morphology, and lactate dehydrogenase release (LDH) after treatment with one of the most cardiotoxic TCAs, amitriptyline. Primary myocardial cell cultures were obtained from approximately 60- to 90-day-old Sprague-Dawley rats. After the cells had been grown in culture for 11 days, they were treated with amitriptyline (1 x 10(-3), 1 x 10(-4), and 1 x 10(-5) M) for 2 to 24 h. The highest concentration of amitriptyline (1 x 10(-3) M) completely destroyed the cardiac muscle cells. In addition to moderate and severe vacuole, granule, and pseudopodia formation, all contractile activity was inhibited as early as 2 h after exposure to the intermediate concentration of 1 x 10(-4) M amitriptyline. Significant LDH release did not occur until 8 h after treatment with this intermediate concentration. Even though there was no significant LDH release at all 3 time points tested, there was a 50% decrease in beating activity (154 +/- 9 to 77 +/- 5 beats/min) and initiation of vacuole formation by 2 h with the lowest concentration of amitriptyline (1 x 10(-5) M). This study presents a new apparatus for the isolation of adult cardiac myocytes for the establishment of primary cell cultures for toxicologic testing. Furthermore, these data demonstrate that amitriptyline induces a concentration- and time-dependent cardiotoxic profile in a model of spontaneously contracting adult cardiac muscle cells in culture.